
October 20 .  1936. 

Dear Professor Heidelberger . 
Yesterday I na i led  t h e  MS t c  you (as r eg l s t e red  l e t t e r )  and 

th i s  mrni-ng we have sent your handwritten MS toge ther  with a summary of 

the  Rabbit and Horse Sera runs beside a copy of the two most charac te r i -  

s t i c  sedimentation d l a g r m s  from each run ( th i s  was mailed as r e g i s t e r e d  

waffgrshandlingar* this morning). T hope you will get  these a t  t.he same 

time a s  this l e t t e r ,  otherwise they must come s h o r t l y  a f t e r .  For the case 

you. have nct got the f i r s t  l e t t e r  I add a copy of this. 

As regarus the YS I reckon t h a t  you a r e  going to  br ing  it i n t o  i t s  

f i n a l  shape, so I have not  a t  a l l  bcthered ahGUt. e t t i n g  i t  i n t o  the  

cor rec t  language, and I hope that  you will change 4 i n  a l l  the mays%Thich 

you think advisable .  - The MS has come cut r a t h e r  long, but, I th ink  it 

d i f f i c u l t  t o  shor ten  it much without, excluding things that a r e  valuable 

f o r  t h e  understanding of the  experimental  r e s u l t s .  I was a l i t t l e  i n  

doubt  about t.he best way of  s t a t i n g  the expprirnental results, s ince  I 

was afraid that th- t a b l e s  would not give a correct  p i c tu re  of' the  cen- 

t r i f u g e  experiTlents. F ina l ly  I a r r ived  t these diagrams, and- I think 

t h a t  they r e a l l y  give a f a i r l y  good p i c tu re  cf the r e s u l t s .  Svedberg and 

T l s e l i u s  said that  i t  was a grea t  advantage f c r  them t o  have them, *illen 

they were reading t9e MS. - A s  t o  t'ae typcsraphica l  perfcrmance of these 

Ciagram they will have t c  be ra ther  nuch l~ imished ,  prcbably a t  b a s t  t o  

1/3 sca le .  m e  l i n e s  f o r  t he  rec tangles  must be heav i ly  drawn in  order 
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t h a t  they may be e a s i l y  d is t inguished  f r c a  the t e x t .  I t  i s  mcbably  bes t  

t c  p r i n t  the  t e x t  i n  the diagrams. The diagrams I send you are  j u s t  

rough-draughts i n  crder  t c  save t ime,  i f  I shculd have gct the f i n e  &awn 

done i t  m u l d  prchably have meant a delay cf ancther '*reek, s ince cur 

draver frcm now u n t l l  Christmas i s  vilecl up with w r k , b u t  I hcpe ycu 

can get i t  done e a s i l y  i n  B e w  Ycrk. 

I have been a l i t t l e  a f r a i d  whether the MS s!culd be mcte than the 

25 pr in t ed  pages they s ta te  as a maximum I n  J.Exp.Med. But do you not 

think t h a t  a l l  t h e  desc r ip t ion  of the  experiments cculd. be p r ' n t ed  vi th  

n p e t i t t f ,  I th ink  so. If i t  i s  s t i l l  t co  long ,  do ycu think it w G u l i l  be 

pcss ib le  t c  d iv ide  i t  Into twc papers? The one deaxing w i t h  the  rabbit 

experiments mrl the other w i t , h  t.hcse done cn horse sera. 

Ycu all1 prcbably observe tha t  the new sedimentation ccns tan ts  gi- 

ven i n  severa l  cases a re  dif'f'erent from the  cnes that .Irere ca lcu la ted  

when ycu l e f t .  Slight.  changt.3 may be due t c  the  f a c t  that we have reca l -  

culated mcst cf the runs and i n  scme cases  we hme gct a d d i t i o n a l  expo- 

sures  ccrrparated. But t h e  main cause cf change i s  due t c  the a d d i t i o n a l  

cor rec t  i cn  vhich I have applied 6n these experiments. It i s  a very  d i f -  

f i c u l t  problem i n  mat manner t o  correct  the sedimentation ccns t an t s  i n  

the mere concentrated solut . ions anr: i n  the mixtures ( f  . i n s t  . serurn). 

I am working on the problem and 9cpe t c  come t c  scme conclusion sconer 

o r  l a t e r ,  but sc f a r  I have not gct any d e f i n i t e  r e s u l t s .  I n  lack of 

r e s u l t s  I have used the  sitme method as v.Mutzenbecker used f c r  correc- 

t ing h i s  sedimentation ccns t sn t s  f c r  serumalbumin and serumglobulin t o  

i n f i n i t e  d i l u t i o n ,  v iz .  by multiplying tqhe ( f c r  s a l t  and temp. correc- 

t e d )  s w i t h  t,he v i s c c s i t y  increase rXue t o  t h e  p r c t e i n  i t s e l f .  That. 

means I have mul t ip l ied  t h e  salt-correctecl  s20 by ' P A L  

/lp&xis the v i s c o s i t y  of' a p ro te in  s o l u t i o n  having tbe  same ccncentra- 

t i c n  ana ccmpGsitlon as  t b e  cent r i fuge  so lu t ion  has prhere tl?e mclecule 

20  
m e r e  I brtfuJd*Xh 
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ccrrespcnain.g t c  this 8 ,  sediments; cr  i n  ancther way: s has been ccrrec- 

ted f c r  the p r c t e i n  ccncent ra t icn  cl, s2 fo r  prct e i n  ccncent,raticn c1 + 

c and s has  been corrected Pcr the p ro te in  ccncent ra t icn  c1 + c +.. 

.. .+ Cn. The Values f o r  2 f C r  Gvalbumin, serumaBbumin and SeruTglobulin 

have been taken from determinat jcn cf t 3 e  v i s c c s i t y  i n  pure s o l u t i o n s  cf 

t hese  p rc t e ins ,  whereas the valuers f o r  the f a s t e r  sedimenting substan- 

1 

2 n 2 

ces ?lave been put equal t o  the values f c r  serumglobulin. 

The f2 vaslues for  s20 are  t h e  values  m i c h  are corrected i n  the 

"ay j u s t  descr ibed ,  and. these  values are given i n  the d-iagrams, 

I n  niy ear l ier  l e t t e r s  I hzve not had time t o  answer scme cf  ycur 

quest icns  i n  ycur l e t t e r s  cf September 4. and September 13. I shall 

t r y  t c  dc th i s  no% 

F i r s t  so very  many thanks f c r  t h e  n i ce  blue thermosbottle wllich 

vas used f c r  sending the serurrt samples frcm London t o  Upsala. we have 

used i t  already seve ra l  t imes En8 enjcyed i t  very much; it  fo l lcned  us 

cn a weekend t r i p  i n  the canoe i n  the middle of  September . A s  t c  the 

10 sh s t m p ,  I ha4 given i t  t G  my mcther-in-law b f f c r e  I got  ycur let-  

t e r ,  Tvhere ycu asked me mat rrir.Gnn t h c u m t  a b w t  i t .  My mother-in-law 

is very slad t o  get  stamps, sc we always c o l l e c t  cur stamps f o r  her .  

A s  t c  tbe  runs with the polysaccharide (expt.23 and 28) ,  the 

r e s u l t  cculd be summarized as f c l l o a s :  I n  the experiment w i t h  t.he 1$ 

so lu t ion  (23) .re got a very  sharp peak, Tnhereas In the  d i l u t e  s o l u t i o n  

(expt .28)  the sedimentation s t a t t e d  w i t h  a peak, but this peak became 

broader ana broader @d almcst diaappeared a f t n r  a mile.  Even w i t h  the 

very scale  d i s t ances  i t  was impcssible t o  get any d e f i n i t e  peak 

cn the curves. This behavior 1s very t y p i c a l  for  t he  "threadrf molecules. 

Even i n  very  polydisperse s o l u t i c n s  cne g e t s  cnly a s!ngle and sharp 

boundary, men the  concentrat icn cf t h e  thread mGleCUleS is not very  

ci i lute .  This s t a t e  of  affairs  ~ ' 1 2 s  been treated by S i g n y r  ancl Gross  
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(Helv.Chim.Acta x, 5 9 ,  335 and 726 (1934)) f c r  t h e  polyst ,yrol systems. 

The pclysacchdride i s  the re fo re  a f t e r  a l l  q u i t e  w lyd i spe r se .  I wcnder 

whether an osmotic pressure measurement will t e l l  sc  very much i n  this 

case,  s l  n w  the pGlySaCCh: r ide undcUbteUly must be very m l y d i s p e r s e ,  

and I am a f r a id  the csmctlc pressure mean value fcr M even may ccme cut 
(I c 

v i t h  the wrong crder cf magnitude, the csmctic pressure measurement 

c f t e n  aces v i t h  the thread mclecules,  A diff 'usicn experiment w i l l  be 

of' l i t t < l e  va lue  t c c  In t h i s  case.  

I t  i s  very  i n t p r e s t ; n g  that cur experimental  r e s u l t s  shcp! t h a t  we 

&cse the  r i g h t  th ing ,  :*7hen we decided t c  car ry  out the experiments In  

mcderate d i l u t e  s c lu t i cns .  If' we haa ~ r r i e d  cut  the e x p e r l m n t s  i n  

concentrated s c l u t i c n s  a s  McFzrlane muld. suggest ,  then I am afraid 

t h a t  t h e  r e s u l t  o f  the whcle inves t iga t l cn  wculd have been very meager. 

I hz-re often t .o ld  h i m  t h a t  i t  i s  wrong t c  s t i c k  t c  a s f r g l e  ccncentra- 

t i c n .  

I think i t  must be a mistake Tnen ycu speak about the  s20 = 2.8-ls13 

for  EA i n  Experjment 21. The value i s  q u i t e  ncrmal, but on the  Bdflole the 

values  f o r  t he  EA a r e  not so very sure, because we cf ten  d i d  not run  

the cent r i fuge  10% enough. 

I add sane prcpcsals  f c r  t e x t  f c r  the  Figures on a separate sheet. 

I h i v e  had p i l e d  up w i t h  wcrk the wbcle autumn, and it h a s  been 

even worse after the  r e tu rn  of Prcfessor  Svedberg f r o m  U.S.A.  H e  was 

very e n t b u s l a s t l c  abcut h i s  Jcurney. He was ve ry  ln t - r e s t ed  i n  the work 

done w i t ' a  t he  a i rd r iven  centr i fuffe  at the Rockefeller I n s t i t u t i o n ,  

and I think w i l l  be scme sGrt cf cocpera t icn  between t h e  two 

i n s t i t u t e s .  D r . B a u r  i s  probably gcing t c  write a. m a p t e r  a.bcut t he  

a i r d r i v e n  centr i fuge i n  the cent r i fuge  mcncgraphy. 

with the k i n d e s t  rega,r*is t c  ycu, mrs.Heidelberger and Charlie 

f r c n  I d a  and 

G 0. P d L ( r , .  yours s i n c e r e l y  


